ATP hydrolysis cycle-dependent tail motions in cytoplasmic dynein.
The motor protein dynein is predicted to move the tail domain, a slender rod-like structure, relative to the catalytic head domain to carry out its power stroke. Here, we investigated ATP hydrolysis cycle-dependent conformational dynamics of dynein using fluorescence resonance energy transfer analysis of the dynein motor domain labeled with two fluorescent proteins. We show that dynein adopts at least two conformational states (states I and II), and the tail undergoes ATP-induced motions relative to the head domain during transitions between the two states. Our measurements also suggest that in the course of the ATP hydrolysis cycle of dynein, the tail motion from state I to state II takes place in the ATP-bound state, whereas the motion from state II to state I occurs in the ADP-bound state. The latter tail motion may correspond to the predicted power stroke of dynein.